Genetic manipulation of islet cells in autoimmune diabetes: from bench to bedside.
Type 1 diabetes (T1D) develops via spontaneous autoimmune destruction of pancreatic beta cells. The immunoprogression and effectors of T1D have been determined using non-obese diabetic (NOD) mouse mode. Transgenic mice overexpressing a variety of transgenes driven by insulin promoter demonstrate that both apoptosis and necrosis lead to islet cells death; furthermore, various immune cells and cytokine effectors are involved in the immunoprogression of T1D. Efficiently halting immune attack in the islet milieu by an effector-specific manner apparently provides the preventive and therapeutic strategies in T1D. Islet transplantation has been reported as an appropriate treatment to accomplish insulin independence and long-term homeostasis of glucose in T1D. However, it is difficult to protect the islet grafts from subsequent immune attack and prolong their survival. In this review, we highlight the transgenic mice that express transgenes restricted in islet cells to depict the complicated interactions of immune cells in inflammatory islets, to investigate the protective efficacy of some immunomodulatory genes, and to develop genetically-modified islets tolerant to immune attack that might be used in future clinical application.